Maximal lentivirus-mediated gene transfer and sustained transgene expression in human hematopoietic primitive cells and their progeny.
Gene therapy using permanent modifications of hematopoietic stem cells (HSC) has increasing potential applications for both genetic and acquired diseases. Considerable progress has been made recently in gene transfer to HSC by the use of lentivirus-derived vectors, which have the capacity to transduce noncycling cells. However, overall efficiency of HSC transduction reported so far is still not sufficient for numerous applications. We describe here an improved HSC transduction protocol, using the previously described lentiviral vector, that leads to more than 90% transduction of human CD34+ cells from cord blood, including NOD-LtSz-scid/scid repopulating cells. Moreover, under the same conditions, we transduce more than 75% and 80% of CD34+ cells mobilized in peripheral blood and from bone marrow, respectively. We further show that transgene expression is stable through time and hematopoietic cell differentiation in vitro as well as in vivo. Such a high HSC transduction efficiency opens new opportunities for both gene therapy applications and functional studies of regulator proteins of hematopoiesis.